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GENDER DIFFERENCES IN PHYSICIAN ASSISTANT PRODUCTIVITY IN 
THREE SPECIALTIES 
KIRSTEN HALSEY 
ABSTRACT 
Background 
The gender wage gap has existed since women started entering the workforce. Once 
large, the wage gap narrowed significantly in the 1980’s, and plateaued in the 2000s. 
Proposed rationales for the wage gap include: gender differences in negotiation, 
unconscious bias or discrimination, and productivity differences between men and 
women.  
 Productivity is commonly measured in terms of relative value unit (RVU) 
generation. RVU assignment to non-clinician providers (NPCs) such as PAs and NPs is 
inaccurate, contributing to a lack of data regarding their productivity. Little is known 
about PA productivity in general, particularly gender differences. The purpose of this 
study is to formulate a standardized definition of clinical productivity and to compare 
mean productivity of male and female PAs in three specialties.   
 
Literature review findings 
Women are assumed to be poorer negotiators. However, when negotiation, a 
stereotypically “male” act, is framed in a communal way, gender differences vanish and 
women are as equally successful. Unconscious bias and discrimination against women 
have detrimental effects on their salary, job satisfaction, and psychological health. The 
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assumption that women are less productive than their male counterparts arises from the 
belief that women will drop work obligations to care for the family. After controlling for 
practice, personal, and productivity differences, women continue to earn significantly less 
than their male counterparts. The persistent, unexplained wage gap suggests that 
uncontrolled variables, such as bias or discrimination, are the true cause of the wage gap. 
 
Proposed project 
The proposed project is retrospective cohort study and secondary database analysis 
obtained from the NCCPA PA Professional Profile. The data will be utilized to determine 
average, individual productivity for male and female PAs practicing in three specialties. 
The mean productivity of male and females will be compared using ANOVA. 
Confounding variables will be analyzed using a multiple linear regression analysis.  
 
Conclusions 
Social constructs regarding gender contribute to stereotypes influencing the definition a 
“successful negotiator” and provide the foundation for bias and discrimination. Clinical 
productivity cannot be altered by these stereotypes. If no gender differences in 
productivity exist, this proposed cause can no longer be used to justify the wage gap.  
 
Significance 
Accurately measuring PA productivity has several implications including proper 
compensation, determination of PA impact on practice efficiency, and comparison of 
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productivity between PAs by gender and specialty type, aiding in the search for the true 
cause of the gender wage gap in the PA profession.   
  viii 
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INTRODUCTION 
Background 
 
The wage gap between men and women has been present since the rise of the industrial 
age. In the 1980’s the wage gap significantly narrowed, likely due to the equalization of 
education opportunities between the sexes and increased demand for women in the 
workforce.1–3 However, in the early 2000s, the narrowing wage gap started to plateau. 
With the rising number of women in healthcare professions, particularly the physician 
assistant (PA) profession of which 67.2% of providers and 73.5% of students are female,4 
it is important to address the possible causes of the wage gap and find methods to ensure 
equality in salary between the sexes.5  
 In 2012 Coplan et al. examined the salaries of practicing male and female PAs. 
The results of her study showed that male PAs continue to earn more compared to their 
female counterparts even when controlling for years worked as a PA, number of on-call 
hours per month, hours worked per week, number of patient visits (inpatient and 
outpatient) completed, specialty, and level of experience.6 Seabury, et.al, Zorn et al., 
Furlow, and Hoff, have found similar salary discrepancies when comparing female and 
male physician salaries while controlling for hours worked, full time/part time status, 
years of practice, and specialty choice.5,7–9 Hypotheses used to explain the persisting 
wage gap include: differences in negotiating skills, family demands, 
sexism/discrimination, and differences in productivity between men and women.10  
 There is a long-standing assumption that women are poorer negotiators than men. 
Strong negotiating skills are associated with male behaviors such as assertiveness, risk 
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taking behavior, and resistance to compromise. When women exhibit those behaviors 
they are viewed as less nice, more demanding, and are less likely to be hired.8,11  
 Perceived differences in negotiating skills are perpetuated by gender stereotypes 
and social barriers, which allow for a continued male dominated social hierarchy.12 
Educating women on how to negotiate, eradication of stereotypes, and changing the 
requirements to be considered a good negotiator are ways to break down barriers and aid 
women becoming successful negotiators. 
Consistent with traditional gender roles, women are more likely to take time away 
from their careers to care for children and family members.1,13 Such work interruptions 
translate into a lower human capital, defined as the accumulation of work experience and 
knowledge1,14 and income penalties that result in lower salaries compared to their male 
counterparts.3 Discrimination against women manifested when employers assume that 
women of childbearing age will leave and choose motherhood over their career.15 A 
second  assumption is that motherhood decreases productivity at work which leads to 
unfounded biases resulting in  a lower wage for women.15 The persisting wage gap, 
coupled with the traditional belief that women will prioritize family care over their 
profession and data showing employers are less likely to train women for specialized 
jobs, make it difficult to rule out discrimination as a potential cause for the wage gap.  
 The assumption that women are less productive than men has workforce 
implications on individual and organizational levels. Productivity of a provider 
determines revenue for the hospital or practice. This revenue has significant influence on 
the compensation and salary of the provider. There are several ways to measure 
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productivity, most of which include hours worked, number of patients seen, on-call 
hours, relative value units (RUVs) generated, and other practice characteristics. 
Unfortunately, despite its financial importance, productivity is measured crudely and 
studies on productivity differences between the sexes show mixed results.16 Determining 
if there is a difference in productivity between men and women is essential to determine 
the true cause of the unexplained wage gap.   
 
Statement of the Problem 
The gender wage gap is complex with several theorized causes. Differences in effective 
negotiation and unconscious biases are difficult to measure due to their subjective nature. 
Productivity is related to the clinical expertise and efficiency of the provider and can be 
easily measured using practice data. The relationship between productivity and salary of 
physicians is well understood, but the productivity of PAs has not been studied. There is 
no research comparing the productivity differences between male and female PAs and 
how this influences salary.  
 
Hypothesis 
Female physician assistants demonstrate lower clinical productivity when compared with 
male physician assistants. 
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Objectives and specific aims 
The aim of this study is to characterize the difference between female and male PAs with 
regard to their clinical productivity by:  
 
1. Defining the difference in overall clinical productivity of male and female 
physician assistants in primary care, emergency medicine, and orthopedic surgery. 
2. Comparing the clinical productivity of male and female physician assistants in 
primary care. 
3. Comparing clinical productivity of male and female physician assistants in 
emergency medicine. 
4. Comparing clinical productivity of male and female physician assistants in 
orthopedic surgery. 
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REVIEW OF THE LITERATURE 
Overview 
 
Feminization of the work force   
  
Feminization is defined as a rapid influx of women into a formerly male dominated 
occupation.2 A diverse number of occupations have experienced feminization including 
finance, sales, business, law, academia, clergy, dentistry, and medicine.1,3,17 It is theorized 
that several factors contribute feminization including a shortage of male workers, gender 
specific demands for women, and a declining resistance by male co-workers.2 Federal 
antidiscrimination laws such as Title VII and Title IX held those who discriminate against 
women accountable, to avoid discrimination against women, and protect women in the 
workforce.1 Social developments including the feminist movement helped to break down 
gender specific barriers,18 and the invention of oral contraception facilitated a delay in both 
marriage and childbearing enabled women to pursue careers, increase their presence in 
male-dominated careers. and develop economic independence.5,7,9,17 
 In the last 30 years, women have made significant educational strides and 
achievement of advanced degrees.1 In 1976, 45% percent of women had BA/BS degrees, 
12% had master’s degrees, and 24% were enrolled in medical school15. Data from 2006 
shows women obtained 58% of bachelor degrees, 43% of master’s degrees, and 48% of 
medical degrees.6,7,15 When compared to men, women are more likely to complete college, 
have a bachelor’s degree, matriculate to a graduate program17 and are more highly educated 
than men in the overall population.1  
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 The rapid influx of women into the healthcare field comes as no surprise; there 
continues to be an increased demand for female providers. Women have almost reached 
parity in attaining doctoral degrees:16 50% of medical students are female and 25% of 
practicing physicians are women.9,19 Women are more highly represented in primary care, 
obstetrics and gynecology (OBGYN), and pediatrics, all of which are lower paying 
specialties.2,6,19 Men specialize more often in higher paying specialties such as 
cardiothoracic surgery, orthopedic surgery, and emergency medicine.2,6,19 Of surgical 
residents, only 36% are women.19 Neurosurgery and orthopedic surgery have the lowest 
percentages of women with 14% and 13% respectively.19 For women, specialty choice is 
closely tied to a women’s concern for managing family demands and a fulfilling career as 
well as social and psychological factors.6,19 Specialty choice for men, relates more with 
ability to advance in the specialty, income, and long-term earning potential.1,14 
  
Feminization of the PA profession 
 
The PA profession was created to fill a physician shortage from a group of highly skilled, 
medically trained military personnel returning from the Vietnam War.2 While the majority 
of these personnel were male, the influx of women into the profession at its inception is 
attributable to the women’s movement in the 1960’s and 1970’s, a shortage of providers to 
fill a primary care need, and gender specific care for women.9,10 With the help from federal 
and state laws protecting their assimilation, women began to enter PA programs during the 
1970’s.17 Through the 1980’s and 90’s PAs and women alike expanded their presence in 
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hospital and surgical settings.4 By 2000, women were entering PA programs at double the 
rate of men.4 
 Today, when compared to obtaining a medical degree or becoming a nurse 
practitioner (NP), the PA profession affords women a unique opportunity. The PA 
profession allows women to practice medicine as an alternative to nursing, without the 
demanding schedule of a medical doctor, which allows for greater work-life balance and a 
much lower cost of training.2,4 These attractive characteristics, contributed to the rapid 
feminization of the PA profession.2,15 According to the 2015 National Commission on 
Certification of Physician Assistants (NCCPA) report, 73.5% of PA students and 67.2% of 
practicing PAs are women.4 The feminization of other careers has been associated with a 
decline in professional status, a loss of autonomy, and decrease in salary.2,8 However this is 
not the case within the PA profession; it remains a highly sought after career that is well 
compensated with excellent working conditions and affords a high level of autonomy that 
is attractive to both sexes.2 The PA profession strikes the perfect balance between career, 
family, and life while allowing flexibility to practice the art of medicine with a sense of 
autonomy. However, consistent with female physicians, female PAs are more likely to 
practice in specialties such as primary care and pediatrics, which are lower paying 
specialties.2,6 Male PAs are more likely to work in emergency medicine or surgical 
specialties, which are on the higher end of the compensation spectrum.2,6 There are gender 
differences within aspects of the PA profession, but an overarching theme through 
healthcare professions is that of an unequal wage between the sexes.  
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The gender wage gap 
 
Many postulated that the rapid infiltration of women into the workplace was associated 
with a decrease in workplace quality, lowered professional status associated with that 
career, and reduced productivity. A historical example is that of the pharmacist profession. 
Once considered a small business, the shift from independently owned pharmacies to large-
scale, retail owned pharmacies, resulted in decreased autonomy and entrepreneurial 
opportunities.2 This shift deterred men from becoming pharmacists, which resulted in an 
increased in job opportunities for women.1 Women, eager to work, applied in large 
numbers and due to this oversupply, employers were able drive down wages.2,8  
  In 1963, John F. Kennedy signed into law the Equal Pay Act mandating equal pay 
for men and women who do the same work in the same establishment.1 The wage gap has 
been slowly narrowing since the 1970s but became stagnant at the turn of the century.16 
According to the 2000 census, females earned between 67-90% of their male counterpart’s 
income.5 The gap in wage exists for physical therapists, veterinarians, pharmacists, 
dentists, physicians, NPs, and PAs despite controlling for years of experience, specialty 
choice, hours worked, hours on call, practice type, and productivity.5-9,15   
 A continued, persistent wage gap has serious implications on a macroeconomic 
level. With a rapid and large influx of women in the workforce, the wage gap ultimately 
results in a decrease in the earning potential of the United States.20 If the wage gap 
decreased from a female to male earnings ratio of 63% to 81% (18% difference in female 
earnings) the US output per capita would increased by 17%.20 Unequal female salary and 
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compensation in a female dominated profession decreases the overall mean salary for all in 
the profession.5 This has important implications for specialties such as primary care and 
pediatrics. Lower paid specialties such as these have a shortage of providers due to 
physicians, PAs, and NPs seeking out higher paid specialties.6  
 Gender pay inequity exists and deserves attention from the entire medical 
profession and leadership.11 The basis for the true of the wage gap is multifactorial and 
elusive. Some claim that family demands and childrearing lead women to accumulate less 
experience thus lowering her human capital.10 Other labor market differences such as labor 
supply or occupational segregation are to blame.10 Alternative hypotheses state that 
particular practice characteristics, such as clinical productivity, explain the discrepancy. 
Yet several studies have discovered a persistent wage gap when such characteristics are 
controlled for. Three major theories explaining the wage gap include 1) differences in 
negotiation styles in that women fail to garner successful economic outcomes; 2) 
unconscious bias or discrimination against women in the same work place, performing the 
same job, when practice characteristics are controlled for; and 3) gender differences in 
productivity, because it is believed that men are more productive than women. 
   
Gender differences in negotiating 
 
The ability to negotiate effectively is associated with economic achievement, advancement 
resulting in high social ranking.13,21 This social skill of negotiating is associated with 
courage, self-confidence, competence, and aggression.12,22 These attributes overlap with 
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typical “masculine characteristics”12,23 and are often cited as an explanation for gender 
differences in pay.13,24,25 Consistent with gender schema theory, women view the act of 
negotiation as masculine, and therefore experience lower self-confidence and higher levels 
of anxiety in such a domain.21,23,24 It is important to understand the gender differences in 
negotiating and to recognize that women are not poorer negotiators; women negotiate 
differently. 
 In many societies across the world, men are at the top of the social hierarchy and 
will display social behaviors to maintain this position of power.12,24 Such behaviors include 
assertiveness, strength, resistance to compromise, competitive nature, independence, 
increased risk-taking behavior, and strong desire not to lose to a woman.12,13 These are 
representative of agentic behavior which is defined as a combination of dominance and 
competency.12 These behaviors can explain the following findings that men are four times 
more likely to ask for a raise, place a higher value on money, have higher self-esteem, and 
have more self-confidence.12,13,22 When women exhibit these masculine, agentic behaviors, 
they threaten the gender status hierarchy and often suffer social backlash.3,19,23,24 They are 
less likely to be hired, viewed as less enjoyable to work with, labeled as pushy and 
overbearing, and are more likely to damage relationships with coworkers and 
supervisors.1,8,13,19 When women behave in a “masculine” way it can result in weaker 
relationships, resulting in decreased access to resources, less challenging work 
assignments, and poorer performance evaluations contributing to decreased salary.19 Such a 
threat often leads women to adjust their behavior in order to suit the gender-stereotyped 
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female role. Women act more accommodating and behave more submissively; however, 
this ultimately results in poorer economic outcomes.25  
 Compared to masculine, agentic behaviors, typical feminine behavior is defined as 
communal. Communal behaviors are associated with being kind and sensitive to the needs 
of others, as well as taking care of others.12,23 Such behaviors translate into women being 
viewed as more trusting, straightforward, altruistic, compliant, cooperative, and modest.1,13 
The female perspective of negotiating almost always includes a relationship component, 
with the desire to preserve the relationship with the other negotiating party.21 Women’s 
cooperative nature has been found to elevate collective intelligence in group settings, it 
enables more ethical behavior, encourages turn-taking, and fosters social sensitivity.13 
These “feminine” traits of expressiveness, high emotional intelligence, ability to 
understand the interests of the negotiating partner, excellent listening and verbal skills are 
the skills of very effective negotiators.13,21 Yet women are still viewed as poorer 
negotiators despite these qualities.  
 Negotiation scenarios do exists where gender differences disappear. These 
scenarios include situations when negotiation is framed as “asking”, when wages are stated 
to be negotiable or information regarding range is provided, and when women negotiate on 
behalf of someone else.1,13,25 In these circumstances women have equal or better 
performance and equal economic outcomes than men.1,13,25 Women’s success in negotiating 
increases when they have had prior positive experiences, such as a class or simulation, and 
when they are told their inherent qualities, listening skills and high emotional IQ, are 
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associated with success.13,22 Positive reinforcement of their successful negotiation can 
result in increased self-confidence and future success in negotiation.3,22  
 
 
Barriers to women’s success in negotiation 
 
The social and psychological barriers which women face are closely tied with sex-typed 
roles.23 Women and girls have been socialized to be communal: to give freely without play 
yard negotiation, to avoid demanding too much unless when doing so for others, to not 
contradict others due to social cues labeled as rude, or cause social resistance.13,22 Such 
socialization makes negotiating for the benefit of herself very difficult because such act is 
sex-typed as masculine.22 Women report disliking the act of negotiating, as well as 
reporting a lower self-efficacy when asked about negotiating skills, are relieved when the 
first offered is accepted, set lower goals for negotiation, make fewer demands, and have 
high levels of anxiety when considering negotiating.1,13,19,23  When in such positions, 
women tend to trade economic success for the retention of ethical and moral values. The 
communal, accommodating, altruistic behavior of women leads to the assumption that 
women are easily misled during negotiations, are less competent, and less likely to obtain 
economic benefits.3,5,19,22,24,25 Negotiators are four times more likely to deceive a woman 
than a man during negotiations due to this.13  
 Cognitive barriers are negative stereotypes held by society (employer, coworkers, 
etc) regarding women’s negotiating abilities.13 Cognitive barriers are completely 
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unassociated with the level of education or the intelligence of the female. This stereotype 
stems from social behaviors exhibited by women, such as cooperation and compliance, 
resulting in negotiators believing women are less competent. This turns into a self-fulfilling 
prophecy: women believe they are poor negotiators and thus will not actively participate in 
negotiation.13,24 It is difficult to overcome such stereotypes when women are met with 
resistance and social backlash when attempting to do so. 
 Motivational barriers are described as the desire of society to prevent women from 
excelling in the masculine domain such as negotiation.13 The motivation stems from the 
psychological need to justify an unjust outcome, ie. a woman’s poor negotiating success is 
justified by women being poor negotiators in general, explaining why women are paid 
less.13 Traditional gender roles as men as providers and women as caregivers justifies the 
unequal distribution of compensation, favoring men.24 Women’s negotiating prowess could 
threaten men’s social status within the gender-hierarchy as well as his masculinity, 
motivating men to generate strategies to keep women in their lower social rank by 
downplaying unfair, unequal treatment.13 
 Pedagogical barriers are related to the way negotiation is studied. Negotiation is 
measured in a way, which benefits agentic, masculine attributes such as assertiveness, self-
interest, lack of compromise, and rationality.13 The way negotiation is currently studied as 
“game-like behavior” does not capture the communal behaviors of women leading to a the 
skewed finding of female underperformance.13 Those evaluating women during 
negotiations also have influence on their outcome, highlighting bias of the evaluator. 
Bowles, et al. site sex stereotypes are held and reinforced by both men and women.24 
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Although male evaluators may be more resistant to gender-status hierarchy violations by 
women, female evaluators criticize women for gender-role violations just as much as men 
and, in some cases are even more harsh.24 The gender of the evaluators in negotiation 
studies affect the outcomes and perceived success of the candidates, making negotiation 
success related to social contexts more than individual differences perpetuating gender 
differences.21,24 
 
  
Unconscious bias and discrimination against women 
 
Several studies attribute the unexplained persistent wage gap to be secondary to 
unconscious bias and discrimination against women.1,9,10,16,28,29 Bias and discrimination lie 
on a spectrum. Biases are beliefs applied to group or individual regardless if these beliefs 
are true where as discrimination is unequal treatment based on biases (e.g. an employer 
denying a woman a job because he/she wanted a man to fill the position).30 Zawadski, et al. 
describe unconscious bias as sexism which is often subtle as it is perceived as normal 
behavior dictated by socialized gender roles.29  
 Unconscious bias helps to explain the “bandwagon effect.” This a phenomenon 
which leads to the confirmation of preexisting beliefs, education or cognitive ability, and 
stereotypes based on the gender and or race of an individual.11 The persistence of female 
stereotypes and bias/discrimination come in many forms (table 1).3,31 
Table 1. Features of Gender Bias and Discrimination 3,31 
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Lower Salary3 
Slower Advancement3 
Less Space to Conduct Work Activities (e.g. smaller office)3 
Less Support from Coworkers3 
Less Cooperation from Coworkers3 
Lower Expectations of them and their Abilities3 
Lack of Recognition of Work/Status3 
Becoming a Target of Criticism without Reason3 
Being Excluded, Isolated, Avoided, and/or Patronized3 
Becoming Victim of “Dumping Syndrome” (being asked to do what no one else wants to 
do)3 
Amplification (calling attention to being a women)31 
Asked to do something based on gender stereotypes (bring food, collect gifts)31 
Being asked “what does your husband thing about you working this much”31 
Being “Tuned Out” (ideas, input, and contributions by women are ignored yet praised 
when proposed by a man)31 
 
 Several stereotypes have been discussed above including women are perceived as 
less competent, have less ability, and more easily deceived than their male counterparts. 
Many of these beliefs are unfounded. Several studies have found that despite equal 
experience, credentials, résumés, background and negotiating language, potential 
employers? raters still continue to view women as less competent.1,19,26 Minorities and 
women are rewarded less and compared to a higher standard compared with whites and 
males for similar behavior.11,29 Hekman, et al. found that if women and minorities 
performed equally as well or excelled like Caucasian or men, a different set of standards 
was utilized to “devalue” the competency of the “lower status” individuals.11 A study 
conducted by Foschi found that when performance success and gender are in conflict, 
double standards and “task redefinition” are generated to explain the outcome.27 For 
example, when a women fails at a “masculine task” their failure is attributed to the female 
gender, and men who fail a “feminine task” deflect this failure labeling the task as 
 16 
feminine.27 Sex-categorizations such as these are linked to stereotypes, which inherently 
lead to biased judgments and behaviors.27 
 Another stereotype of women concerns the duties of motherhood. Blau and Kahn 
report that some employers may be reluctant to hire women claiming specific job-training 
would be wasted on women who intend to leave for family reasons.1 Women face this type 
of discrimination in two ways: 1) women of childbearing age are assumed, by employers, 
to want children and are likely to leave their career for family reasons and 2) women who 
are already mothers are believed to be less productive because they are easily distracted by 
family concerns and thus less economically viable. Contrary to discrimination against 
married women, married men are viewed as more committed and are recommended for 
higher salaries.1 An interesting finding from the work of Blau and Kahn, is that in couples 
where the wife earns more than the husband,  there are lower rates of marital satisfaction 
and higher rates of divorce.1 According to Carr et al., this type of discrimination is seen 
more often in an academic setting and is in part responsible for the “lack of advancement of 
women in academic medicine.”3 This sort of bias and discrimination is the result of 
socialization and repeated exposure to stereotypes.26 
   
Measuring PA productivity  
  
In studies examining the wage gap, several theories point to productivity differences 
between men and women to explain salary discrepancies. It is assumed that female 
physicians will work fewer hours, are more likely to interrupt their career for childbearing 
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and rearing, and are more likely to terminate full-time practice to tend to family demands; 
all of these making them less productive than their male colleagues.28,13  
 Productivity in the healthcare setting is commonly defined by variables such as the 
number of clinical hours worked, the number of inpatient and outpatients visits, and 
number of relative value units generated (RVUs).28,32–35 Relative value units or RVUs, 
developed by the Centers for Medicaid Services in the 1990’s, are a standardized 
measureable unit assigned to specific clinical activities performed by healthcare 
professionals that correspond to a specific monetary value.33 RVUs estimate the technical 
skill, time, mental effort, and judgment required to perform a specific medical service as 
well as the liability risk associated with it.32 
 RVUs are an acceptable metric to measure physician productivity; however they 
have limitations. The RVUs assigned to a specific clinical service is standardized and does 
not distinguish the type of healthcare provider that provides the service. This is problematic 
for PAs and NPs who, using their national provider identifier (NPI) number, bill for 
services at a discounted rate of 85% of the physician fee and are traditionally less likely to 
be identified in the RVU calculations.32,36 Table 2 lists limitations of using RVUs to 
measure PA productivity, which is due to the inherent collaborative nature of PA practice.  
Table 2. Reasons RVUs are Not the Most Accurate Way to Measure PA Productivity 
Shared visits and Incident-to Visits are billed under the Physician National Provider ID 
Medicare has credentialed PAs for billing claims in 28 states 
Medicare does not allow PAs to bill directly 
Private/Commercial Payers may not choose to enroll PAs  
“Global Visits” (surgery) generate no RVUs 
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 As a result of these limitations, few studies have examined the productivity of mid-
level providers such as PAs. Larson and colleagues reported productivity as three distinct 
measures (outpatient visits per week, inpatient visits per week, and number of hours 
worked per week) across different regions, practice settings, and specialties in Washington 
State.34 In this study, there was no distinction drawn between total hours of work per week 
and actual patient care time. Several other studies measured PA productivity in similar 
ways by combining inpatient and outpatient visits with number of patient care hours 
worked to define productivity.6,37,38  
 Pickard, et al. defined productivity using patient volume, gross billing (determined 
by RVUs), and net revenue. This model provides an incomplete picture considering 
approximately 30% of work completed PAs do not generate RVUs.32 Hekman, et al., 
measured productivity as the number of health procedures performed and clinical issues 
discussed in a given time period.11 Pearse, et al., measured the productivity by the 
completion of clinical activities including deliveries, cesarean sections, hysterectomies, 
surgical procedures, and patient care hours worked.39 Numerous and diverse definitions of 
productivity make it difficult to accurately measure the true productivity of PAs, especially 
when clinical activities of the PAs are bundled within claims billed under the physician, 
rendering the PA contribution invisible. Productivity, with respect to PAs, is best defined 
as the number of inpatient and outpatient visits divided by the clinical hours worked as self-
reported by the provider.  
 Accurately measuring productivity of PAs provides a metric which aids in the 
evaluation of the provider with respect to revenue generation, compensation, and bonus 
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structure.32 It also provides a way to compare PAs to each other, determine financial 
benefit of employing PAs, and to determine if additional staff is necessary to meet the 
patient demands of the practice.32 It is the hope of this study to discover a better way to 
measure productivity for physician assistants to examine productivity between male and 
female PAs in medical and surgical specialties 
Existing Research  
 
Wage gap between male and female physicians 
 
For physicians the gender wage gap has persisted over the last 30 years:1987 – 1990 female 
physicians earned $33,840 (20%) less; 1996 – 2000 females earned $34,620 (26.3%) less; 
and from 2006 – 2010 females earned $56,019 (25.3%) less. Female physicians working in 
emergency medicine, family medicine, pediatrics, and hospital medicine earn less than 
their male counterparts when accounting for number of hours worked and number of 
patient visits.6 It has been found that it is financially advantageous for women interested in 
primary care practice to train as a PA rather than a physician. Similarly, there is a salary 
discrepancy is found when comparing male and female NPs. Female NPs are paid 
approximately 11% less than their male counterparts after controlling for practice 
characteristics.8 
 With respect to PAs, male PAs earn more than female PAs regardless of specialty, 
experience, patient visits, and on-call hours.6 Coplan, et al., examined the salary 
discrepancies between male and female PAs which showed significant differences with 
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respect to gender and salary using the AAPA Annual Membership Survey, which has a low 
response rate of 17.1%.40 Males reported greater income for several practice activities 
(Table 3) than compared with women (p <0.001). Results indicated that men garner greater 
income than women in the following specialties: orthopedics (total income and base pay, p 
< 0.001), emergency medicine (total income, p = 0.011, base pay, p = 0.005), and family 
practice (base pay, p <0.001) despite controlling for practice characteristics such as years 
worked as a PA, work effort (number of hours worked or number of patients visits 
completed), and total number on-call hours. The average gap in base pay was $14,685 or 
17%.6 These findings correspond to a mean salary for male PAs is $99,771, $17,692 more 
than the average female PA salary. According to Coplan, et al.’s findings, women earn less 
across all specialties.6 This study lacks standardization of the variables associated with 
clinical productivity because it uses several different measures estimate productivity. As a 
result, salary differences may be attributed to a variation of productivity based on gender. 
Table 3. PA Activities in which Men receive Higher Employer Compensation 
Surgical assisting fees 
Overtime 
Shift differential 
Administrative pay 
On-call availability 
 On-call services 
Income based on productivity or performance 
Incentive based on individual productivity 
 
 This salary discrepancy was also found in newly graduated PAs in a study 
conducted by Zorn, et al. who utilized the AAPA Annual Membership Survey data as well. 
The difference in starting salary for newly graduated PAs was statistically significant 
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(p<0.001) for every year analyzed from 1998 – 2006 with female gender costing women an 
average of $3,500 per year.5 Despite representing over 60% of the profession, female PAs 
earn approximately $18,000 less in primary compensation annually.41 
 
 
Negotiation differences 
 
In a study conducted by Bowles, et al., examining the social cost of initiating negotiations 
based on gender, they found a somewhat significant interaction of gender of candidate and 
those asking for higher compensation (p = 0.03). Asking for greater compensation had a 
negative effect on both genders, but the negative effect was twice as great for females 
versus males, males and females.24 They also examined the relationship between gender, 
the attempt to negotiate, and evaluators’ willingness to work with the candidate. Results 
indicated a significantly reduced willingness to work negotiate with the female (p < 0.001), 
whereas there was no significant finding with regard to reduced willingness to work with a 
male (p = 0.92).24 Women reported significantly more anxiety than men when facing a 
male negotiator (p<0.01).24 A study conducted by Bear found that women are more likely 
to avoid negotiations regarding compensation than men (p < 0.01) and have more aversion 
(p < 0.05) than men.23 
 Mazei and colleagues conducted a meta-analysis to investigate how gender 
differences influences economic negotiation outcomes.25 Congruent with social 
expectations, men achieved greater economic success than women on average (p < 0.001). 
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However, when the context of the negotiation changed, gender outcomes change as well. 
Gender differences were reduced when women had prior negotiation experience (p = 
0.017), when the bargaining range for the salary was provided (p = 0.021), and when 
women negotiated on behalf of someone else (p < 0.003).25 This supports the conclusion 
that economic outcomes of negotiations are contextually bound and can be altered.  
 
Unconscious bias and discrimination 
 
Moss-Racusin and her colleagues examined potential biases science faculty displayed when 
students applied for a lab manager position. They found that faculty members - male and 
female - show preferential treatment and more positive evaluation of the male student.26 
The male student was offered a significantly higher salary compared to the female student 
($30,238.10 vs. $26,507.94) despite the use of an identical resume. Even though the hiring 
faculty claimed to “like” the female student more than the male student, faculty perceived 
her to be less competent and less hirable.26 Female faculty offered a higher salary and more 
mentoring to the male student compared to the female student.26 In the same vein, Carr, et 
al. found that in the classroom, female students are interrupted more frequently by their 
professor, called by name less often, received less eye contact, and given more praise for 
their appearance than for their efforts.3 This bias against women downplays their efforts 
significantly affecting areas of research, education, and the scientific workforce.26 
 Bias and discrimination continue through education and afflict women entering the 
workforce. This unequal treatment affects not only their psychological well-being but also 
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their specialty choice ultimately decreasing their economic earning potential. Carr and 
colleagues studied how women encounter discrimination in academic medicine, ways that 
discrimination hinders careers, discovered environments, which foster frequent 
discrimination, and how women cope with such discrimination. They found that 75% of 
women faculty ranked discrimination as either a first or second cause of hindering their 
careers in academic medicine.3 Discrimination has detrimental effects on self-confidence, 
self-esteem, and career satisfaction.  
 In another study examining the effects of stereotype perception on surgical residents 
well-being, the results were similar. The surgical field is widely believed to be a masculine 
domain, where women are believed to have less ability than men.11,19 Salles, et al. found 
that female surgical residents with a higher degree of stereotype perception have poorer 
psychological health (B = -0.44; p <0.01).19 This stereotype perception was neither found 
in men in surgical specialties (p = 0.92), nor women specializing in nonsurgical specialties 
of medicine (p = 0.78).19 This perception is supported by survey data showing that the 
general public, residents and faculty (surgical and nonsurgical), perceive men to be better 
physicians than women (p<0.001).19 Bias leads female surgeons to believe their skills are 
inferior to their male counterparts and are doubted by their patients, peers, and attending 
physicians because they are women.19  
 
Productivity differences between men and women  
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One study, conducted by Jagsi and colleagues, examined productivity between the sexes by 
describing the working activities and compensation of female cardiologists compared to 
male and identifying factors that impact compensation after accounting for subspecialty, 
hours worked, number of patients seen, and other personal characteristics.28 Women, when 
compared with men, were more likely to practice in in general cardiology rather than 
subspecializing in cardiology (53.1% vs. 28.2%), work fewer full time hours (79.9% vs. 
90.9%), and generate fewer RVUs (7,404 vs. 9,479). Male cardiologists’ salaries ($510,996 
+ $216,337) were found to be higher than female cardiologists’ salaries ($400,162 + 
$192,124). As predicted by a Peters-Belson analysis based on productivity and practice 
characteristics, women would be expected to earn a salary of $432,631 if they were male. 
The differences between these salaries are not explained by confounders such as personal, 
job, or practice characteristics.28  
 Pearse, et al. examined the effect of gender on OBGYN salary and productivity.39 
The OBGYN specialty is approximately 50% women.24 The net income for female 
OBGYNs less than 40 years old was 87.4% of male OBGYNs (F = $166,300, M = 
$190,302), and for female OGBYNs greater than 40 years old salary was 83.5% less than 
their male counterparts (F = $184,044, M = $220,531). Pearse and colleagues found that 
female OBGYNs on average worked fewer hours, conducted fewer deliveries, performed 
fewer cesarean deliveries, performed fewer hysterectomies, and fewer surgical procedures 
other than hysterectomy or cesarean deliveries resulting in lower clinical productivity. 
Pearse, et al. concluded that female productivity is 85% of male productivity explains the 
approximate 15% wage gap.39  
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 Conversely, in a 2004 study examining productivity between male and female 
OBGYNs, minimal differences in productivity between the sexes were observed. 37 Only 
two significant differences were found: women had a lower mean number of inpatient visits 
per week (10.1 vs. 12.8; p < 0.01) and a lower proportion of women worked more than 60 
hours per week (22.1% vs. 31.5%; p < 0.05).37 However, there were no other statistically 
significant differences in measures of productivity between men and women.37 These data 
demonstrate that females OBGYNs are only minimally less productive than male 
OBGYNs; nowhere near 15% less productive as proposed by Pearse, et al.  
 Another study conducted in 2004 examined job characteristics and compensation 
for male and female internal medicine hospitalists.9 Hoff, et al., examined personal 
characteristics such as marital status, number of children, and employment status of spouse. 
Males and females had similar mean numbers of new admissions and consults per month (F 
= 69.5, M = 67.5; p >0.05), spent similar time on call (F = 25, M = 33; p>0.05), and similar 
monthly percentages of mean direct patient care time (F = 85%, M = 83%; p >0.05).9 In 
terms of practice characteristics, males and females differed significantly in annual 
compensation (F = $124,645, M = $146,479; p = 0.000).9  
 This evidence strongly supports the existence of an unexplained wage gap when 
controlling for personal and practice characteristics.  Negotiation differences can be 
negated when the connotation surrounding the act of negotiation is changed, and 
unconscious bias can be combated with recognition of ones own biases and social 
constructs. Productivity, on the other hand, has the ability to be measured in a way leaving 
it unadulterated by traditional gender stereotypes. It is imperative that the productivity for 
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PAs be measured accurately to determine both the impact of PAs, as well as possible 
gender differences in productivity that may explain the wage gap.  
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METHODS 
Project design  
This cohort study will be a retrospective, secondary database analysis of the data self-
reported by physician assistants through the PA Professional Profile gathered by the 
National Commission on Certification of Physician Assistants.   
 
Study population and sampling 
The data population includes PAs certified as of December 31, 2015 and who have 
completed at least a portion of the PA Professional Profile between May 2012 and 
December 31, 2015. Per the NCCPA data, 101,739 PAs completed at least a portion of the 
Profile and were therefore eligible to be included in the study. Table 4 outlines inclusion 
and exclusion criteria. The selected specialties have the following number of practicing 
PAs as reflected by the NCCPA PA Professional Profile Data: primary care = 21,710 
(adolescent medicine = 167, family medicine/general practice = 17,090, internal medicine 
= 4,290, pediatrics 1,631); emergency medicine = 10,876; and orthopedic surgery = 9,071.4 
Table 4. Inclusion and Exclusion Criteria   
Inclusion Criteria Exclusion Criteria 
Working in the following specialties: 
- Primary Care including pediatrics, 
adolescent medicine, family medicine, and 
outpatient general internal medicine 
- Emergency Medicine  
- Orthopedics 
Inadequate/missing data needed to 
determine productivity (patients seen, 
hours worked, patient care proportion) 
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With a 95% confidence level, α > 0.05, and β=80% the sample size will need to be 1,39842 
individual PA respondents in each specialty in order to detect a 15% productivity 
difference between male and female PAs. 
 
Study variables and measures 
Selected variables (shown in table 5) will be obtained from the NCCPA PA Professional 
Profile. Productivity will be defined as the number of patients seen per week per by the 
number of patient care hours worked. Patient care hours work will be defined as the total 
number of hours worked multiplied by the patient care proportion. Productivity will be 
measured for PAs practicing in the following specialties: primary care (including 
pediatrics, adolescent medicine, family medicine, and internal medicine), emergency 
medicine, and orthopedic surgery. 
Table 5. Selected Research Variables from NCCPA Database 
Research Variables 
Gender (female or male) 
Hours a week working in principal clinical position (including on-call time)  
Number of patients seen per week 
Proportion of time spent performing clinical activities per week 
 
Other Variables:  
- Years currently employed in clinical position 
- Current area of clinical practice: Primary Care, Emergency Medicine, and 
Orthopedics 
- Years working as a PA (initial certification year) 
- Practice setting of principal clinical position (private practice, government setting, 
etc) 
- Practice location (rural vs. urban) 
- Languages spoken 
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Recruitment  
Participant recruitment will not be necessary. Selected data corresponding to the variables 
in Table 6 from the NCCPA data set will be analyzed.   
 
Data collection 
An application to request the NCCPA data will be completed. The application will include:  
• Names and contact information for Kirsten Halsey and Mary Warner 
• Curriculum Vitae of Kirsten Halsey 
• Location and facility where the research will be conducted 
• A one to two page summary describing the purpose and objective of the study, 
including the hypothesis and research question, and how it will serve the public 
interest and/or enhance the standing of certified PAs in healthcare delivery systems 
• Specific data and variables requested (see table 2) 
• Statistical methodologies recommended for data analysis  
• Intended methods of disseminating the results 
• A proposed budget and source(s) of funding 
• A projected timeline and completion date 
• Disclosure(s) of conflicts of interest for the researchers 
• A description of how the project will comply with institutional and NCCPA policies 
on confidentiality and research guidelines 
• Evidence of institutional approval 
• Institutional Review Board approval or a timeline for obtaining IRB approval 
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Data analysis  
Descriptive statistics will be used to characterize the demographic characteristics of the 
sample and the overall productivity of men and women. The dependent variable is 
productivity. The independent variable is gender. Productivity is defined as the number of 
patients seen per week divided by the number of patient care hours worked per week. 
Patient care hours will be calculated using the total number of hours worked per week 
multiplied by the percentage of time the PA spends in direct patient care.  
 The overall mean productivity for female and male PAs in primary care, emergency 
medicine and orthopaedics will be calculated using the formula mentioned above. Mean 
productivities of PAs by specialty (primary care, emergency medicine, and orthopedics) 
will be compared to determine if male productivity is higher than female productivity in 
certain specialties using ANOVA. Factors that may impact productivity shown in Table 6 
will be analyzed using multiple linear regression analysis. Zip codes will be used to 
identify providers in rural vs. urban settings.  
 
Timeline and resources 
January 2017  • NCCPA Application/Request for Data Submission 
   • IRB submission and approval 
 
Spring 2017  • NCCPA approval 
    
 
Spring/  • Data analysis 
Summer 2017  • Development/editing of manuscript 
   • Monthly meetings with research team 
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Fall 2017  • Completion of data analysis 
   • Submission of manuscript for peer review  
   • Submission to JAAPA, Health Affairs Journal, etc. 
 
Primary investigator will be Kirsten Halsey and co-investigator will be Mary Warner, 
MMSc, PA-C. The primary researchers will complete all necessary applications to the IRB 
and the NCCPA to obtain the required data. The data will be analyzed with the help of a 
statistician provided by the NCCPA. The NCCPA requires a member of the NCCPA staff, 
or other appointee, to be involved in the writing of the manuscript. Researchers salaries 
will be provided in kind. Budget includes NCCPA fees required for the preparation of the 
requested data and compensation for statistical analyses conducted. 
 
Institutional Review Board  
This study proposal will be submitted to the Boston University Medical Campus IRB for 
exemption for research involving existing data under the Code of Federal Regulations Title 
45 Part 46 section 101, paragraph b, subsection 4. If the IRB does not believe the study to 
be exempt on grounds of existing data, a full IRB protocol will be submitted for expedited 
review.   
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CONCLUSION 
Discussion 
 
Research on productivity differences between male and female health providers has been 
mixed. Most studies examine the productivity of physicians, few have measured PA 
productivity, and even fewer have examined the gender differences in productivity for any 
healthcare profession. This study is unique in that the goal is to solely measure mean 
productivity between male and female physician assistants in multiple medical and surgical 
specialties. The strength of this study comes from the expansive data set from the NCCPA 
survey, which has a response rate of 93.6%.4 In addition, a precise definition to determine 
clinical productivity will be used.  
 This study is limited in that it includes data from the primary clinical position only 
and will not include data from a secondary clinical position or from PAs who are solely in 
non-clinical positions. The data is limited because while NCCPA inquires about a 
secondary clinical position, there is no information on the number of patients seen or hours 
worked collected. Finally, PAs completing the NCCPA Practice Profile survey may have 
been subject to recall bias when estimating the mean number of patients cared for per week 
as well as the mean numbers of hours worked.  PAs who practice in private practice may be 
more accurate in their estimations, especially if they are subject to contractual productivity 
levels. 
  
Generalizability 
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The results of this study will be generalizable to PA workforce as a whole due to the use of 
the NCCPA PA Professional Profile Survey data. This survey has a 93.6% response rate, 
capturing more responses from certified PAs than the AAPA Annual Membership Survey . 
In addition, the selected specialties evaluated in this study contribute to the generalizability. 
Primary care encompasses family medicine pediatrics, adolescent medicine, and internal 
medicine which provides a cohort representative of a high percentage of female providers 
that provide chronic, outpatient medical care. Emergency medicine is a male dominated 
specialty and provides a different level of patient acuity and practice characteristics. 
Orthopedic surgery, also male dominated, is the most popular surgical subspecialty and 
incorporates outpatient clinic hours as well as surgical activities.4 Having information on 
PAs in chronic, acute, and surgical environments will provide information about 
productivity in diverse clinical scenarios with differing levels of patient acuity, which can 
be generalizable to similar specialties in which PAs practice.  
 
Summary 
Women have been steadily flowing in the work force over the last century, especially 
within the healthcare field. Nearly half of all medical students are women and 75% of PA 
students are female. Despite an increased presence, a significant wage gap between men 
and women across healthcare professions exists even when practice, personal, and 
productivity differences are accounted for.  
 Traditional gender roles, stereotypes, assumptions, and bias all contribute to the 
continued inequality facing women in the workplace. They take the form of believing 
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women are poorer negotiators and that women are less capable and productive than their 
male counterparts despite being equally qualified. The proposed study elucidates PA 
gender and specialty productivity differences. The definition of productivity used for this 
study cannot be defined or altered by social constructs; this is a measurement of ability and 
efficiency. If this study finds no difference in productivity between male and female PAs, it 
can no longer be used as an excuse to justify the wage gap, suggesting social aspects are 
more influential. Perhaps the true solution to closing the wage gap is reevaluating and 
changing how society perceives and supports women.  
 
Clinical Significance 
As PAs increase their presence in diverse clinical environments, it is imperative to 
recognize and reimburse them for the work they do. Accurately measuring the productivity 
of PA will influence the way PAs are compensated and will impact health systems and 
physicians who are interested in hiring a PA. RVUs are a common metric used to 
determine compensation for a provider; however, RVUs are not an accurate way to 
measure the workload of the PA. The definition of clinical productivity used in this study 
could allow for proper and accurate compensation based on clinical activities and 
determination of the impact the PA has on practice efficiency.   
 The gender wage gap is real among physician assistants. If one possible cause of the 
wage gap can be eliminated, it will narrow the focus to the influence of social constructs on 
gender differences in negotiation and unconscious bias/discrimination. Once people are 
aware of biases, steps can be taken to disregard stereotypes and value people based on their 
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merit. The proposed study will direct the discussion regarding the wage gap in a direction 
where change and equality can be achieved. 
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